The use of L-serine to prevent β-methylamino-L-alanine (BMAA)-induced proteotoxic stress in vitro.
β-methylamino-L-alanine (BMAA), a non-protein amino acid synthesised by cyanobacteria, has been linked to a complex neurological disorder on Guam and more recently to other cases of sporadic ALS (sALS), however the mechanisms of BMAA toxicity are not completely understood. We have previously demonstrated that BMAA is misincorporated into newly synthesised proteins by human neuroblastoma cells and fibroblasts, resulting in the formation of autofluorescent material and the induction of apoptotic cell death. In the present study we show that BMAA at low levels does not cause an acute toxicity in neuroblastoma cells but increases the expression of the ER stress marker, C/EBP homologous protein (CHOP) and increases the activity of the pro-apoptotic enzyme caspase-3. We also observed an increase in the activity of the lysosomal cysteine proteases cathepsin B and L, characteristic of the accumulation of proteins in the lysosomal system. We were able to prevent these proteotoxic effects in neuroblastoma cells through co-treatment with l-serine suggesting that they resulted from incorporation of BMAA into proteins. Misincorporation provides a possible mechanism whereby BMAA could initiate misfolding, and the accumulation of aggregate-prone proteins in neurons. This build-up of misfolded proteins could explain the long latency period of the disease previously reported on Guam.